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SPECIFICATION 

METHOD OF ASSEMBLING MOTOR VEHICLE BODY 

5 TECHNICAL FIELD 

The present invention relates to a method of assembling 
a motor vehicle body. Specifically, the present invention 
relates to a method for pre-fixing bridging parts, such as 
a roof panel, a header inner and a frame back, to the left 
10 and right side members, which are welded to an underbody of 
a car . 

BACKGROUND ART 

A car body includes main parts such as an underbody, left 

15 and right side members, and a roof panel. For assembling a 
car body using these parts, firstly the parts to be assembled 
are positioned relative to each other, using locating jigs, 
etc. Next, the parts are fixed by spot welding, thereafter 
re-spot welded to be fixed completely. 

20 A conventional method of assembling a car body utilizes 

a significantly large locating jig for locating the main parts . 
For example, a jig used to position the roof panel is larger 
than the roof panel itself. Such locating jig is installed 
above the car body assembly line and is movable up and down. 

25 When pre-setting the roof panel on the left and right side 
members, the roof panel is transferred to a position below 
the locating jig, and set into the locating jig- Next, the 
locating jig is lowered to position both edges of the roof 



panel on the upper ends of the side members. Finally, in this 
manner, the roof panel is spot welded to the side member. 

The above-described conventional locating jigs for roof 
panel are large and heavy, thus cause various problems. For 
example, conventional jigs tend to require large facility 
investment at the beginning. Further, it is very complicated 
to replace the locating jigs corresponding to types of cars 
to be manufactured. Specifically, the used locating jig 
should be removed from a hoist and another jig should be set 
in thereto. During this troublesome operation, the 
production line may be completely stopped. 

Further, a motor for lifting the jig should bear a large 
load due to the large and heavy locating jig. Thus, a movable 
portion of the motor may suffer trouble such as wear, so that 
constant maintenance is needed for working the motor properly. 
Still further, it is difficult to perform precise location 
by using large and heavy locating jigs efficiently. 

DISCLOSURE OF THE INVENTION 

The present invention has been proposed under the 
above-described circumstances. It is therefore an object of 
the present invention to realize reduction in size and weight 
of the locating jig used for a bridging part such as a roof 
panel, a header board and a frame back. 

The present invention provides a method of assembling 
a car body by spot welding a bridging part to a pair of side 
members fixed to an underbody of a car. The method comprising 
the steps of: placing a pair of frames at sides of a transfer 



line for transferring the underbody and the side members; 
attaching a plurality of detachable j oisted-locating jigs to 
the frame for locating the side member and the bridging part; 
and spot welding the side members to the bridging part, with 
the side members and the bridging part being clamped by the 
joisted-locating jigs. An appropriate transfer system is 
employed to convey the joisted-locating jig from the frame 
to a first stock area and to convey another joisted-locating 
jig from a second stock area to the frame for performing a 
joisted-locating jig change. 

The joisted-locating jig can be made lighter and smaller 
than conventional locating jig for roof panel. Thus, initial 
facility investment may be reduced. Further, the 

joisted-locating jig according to the present invention does 
not obstruct the assembly operation even if it is stored near 
the transfer line. 

Preferably, the frame and the joisted-locating jig are 
positioned by a clamp mechanism. 

Preferably, the transfer system includes a motor, a 
movable rail moved up and down by the motor, a fixed rail to 
be combined with the movable rail, and a pulley movable along 
the movable rail and the fixed rail. The joisted-locating 
jig is hung from the pulley. 

Preferably, a sway prevention mechanism is provided for 
preventing the movable rail from swaying when the movable rail 
is apart from the fixed rail. 

Preferably, the sway prevention mechanism includes a pair 
of vertical rods attached to the movable rail and a pair of 



fixed guides fixed to immovable structure. The vertical rod 
moves relative to the fixed guide be means of a roller. 

Preferably, the movable rail is equipped with a fall-out 
prevention device, which is to prevent the pulley from falling 
5 out of the movable rail. 

Preferably, the fall-out prevention device includes a 
stopper that turns on the pivot previously determined. The 
stopper is displaceable in the span between engaging and 
disengaging points of the stopper and the pulley. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic perspective view illustrating a 
spot welding station for spot welding a side member of a car 
to an underbody. 
15 Fig. 2 is a schematic plan view illustrating a structure 

of a car body assembly line. 

Fig. 3 is a schematic view illustrating the underbody 
supported by two transfer coasters, and the side member to 
be fixed to the underbody. 
20 Fig. 4A is a schematic side view illustrating a roller 

conveyor for transferring the underbody shown in Fig. 3. 

Fig . 4B is a schematic side view illustrating an elevating 
mechanism for adjusting the height of the roller conveyor. 

Fig. 5 is a schematic perspective view illustrating the 
25 coaster. 

Fig. 6A illustrates an example where three locators are 
used for one side member. 

Fig. 63 is a section view taken along a line A-A in Fig. 



6A. 

Fig. 7 is a side view illustrating the side member at 
the spot welding station. 

Fig. 8 is a schematic view illustrating a wheel installed 
on the locator for the side member, and a portion of a lifter 
on which the wheel is installed. 

Fig . 9 is a perspective view illustrating an upper portion 
of a slide base for placing two locators together. 

Fig. lOA is a side view illustrating an example of a 
connecting rod for joining two slide bases. 

Fig. lOB is a front view illustrating a locating clamp 
mechanism for the slide base. 

Fig. 11 is a schematic view illustrating methods for 
placing the locator on the slide base and for locating the 
side member to the underbody using the locator. 

Fig. 12 is a schematic view illustrating a method for 
replacing the locators. 

Fig. 13 is a schematic perspective view illustrating the 
posture of the car body at the roof panel pre-setting station. 

Fig. 14 is a schematic perspective view illustrating the 
roof panel pre-setting station. 

Fig. 15 is a schematic side view of the roof panel 
pre-setting station . 

Fig. 16 is a schematic front view of the roof panel 
pre-setting station . 

Fig. 17 is a schematic plan view of the roof panel 
pre-setting station . 

Fig. 18A is a schematic front view illustrating a transfer 



system for j oisted-locating jigs used at the roof panel 
pre- setting station . 

Fig. 18B is a view illustrating a movable rail of the 
transfer system in a lower position. 

Fig. 19A is a schematic view illustrating a sway 
prevention mechanism for the movable rail shown in Fig. 18B. 

Fig. 19B is a side view illustrating main parts of the 
sway prevention mechanism. 

Fig. 20A is a front view illustrating falling-out 
prevention device for pulley, installed at the movable rail 
shown in Fig. 183. 

Fig. 20B is a view illustrating a stopper of falling-out 
prevention device for pulley, in a release position. 

Fig. 21 is a view illustrating a locating clamp mechanism 
for the j oisted-locating jigs. 

Fig. 22A is a front view illustrating the movement of 
a locating mechanism provided near the transfer line. 

Fig. 22B is a side view illustrating a space to install 
any additional locating mechanism. 

BEST MODE FOR CARRYING OUT THE INVENTION 

As follows, a successful example of this invention is 
described in detail, with attached drawings being referred. 

Fig. 1 is a schematic view illustrating a side member 
spot welding station 1. The side member spot welding station 
1 is installed at a predetermined place in a car body assembly 
line 2 (see Fig. 2). The car body assembly line 2 includes 
an underbody loading station (not shown) installed upstream 



of the side member spot welding station 1 (the left side in 
Fig. 2) . In this underbody loading station, an underbody 3 
is set on coasters 13a, 13b (see Fig. 3) . Thereafter, the 
underbody 3, including a rear portion facing downstream of 
5 the car body assembly line 2 for example, is carried by a roller 
conveyor 11 (see Fig. 4), to be sent to an underbody setting 
station 5 (#0) and to the side member spot welding station 
1 (#1) . The roller conveyor 11 includes a plurality of 
rotatable rollers 11a, each spaced to each other at a 

10 predetermined distance in the transfer direction of the 
underbody 3 and so on. 

As shown in Fig . 2 , the downstream side of the side member 
spot welding station 1 (#1) is provided with a roof panel 
pre-sett ing Stat ion 6 (#2) and a roof panel spot welding station 

15 7 (#3) . In the roof panel pre-setting station 6, a roof panel 
is pre-set on a side member 4, and the side member 4 is re-spot 
welded to the underbody 3 . A roof panel re-spot welding station 
(#4) is install next to the roof panel spot welding station 
7 (#3) on its downstream side. When many points of the roof 

20 panel is to be re-spot welded, as shown, a plurality of roof 
panel re-spot welding stations 8-1 (#4) -8-3 (#6) are installed 
so that workload for re-spot welding per one worker is not 
increased too much. The downstream side of the roof panel 
re-spot welding station is equipped with a re-spot welding 

25 station 9 (#7) having a welding robot, and also equipped with 
an unloading station 10 (#8). 

In the side member spot welding station 1 and the roof 
panel pre-setting station 6, the height of the underbody 3 



may need to be adjusted to corresponding types of cars. For 
this adjustment^ each of the stations 1 and 6 is equipped with 
an elevating mechanism for lifting the conveyor 11. As shown 
in Fig. 4B, this elevating mechanism is a pantograph mechanism 
5 14 r for example. The pantograph mechanism 14 includes a 
plurality of supporting members 14a that are pivot-able and 
joined by a pin 14 , an air cylinder 14c, and a sliding mechanism 
14d. The bottom end of one of the supporting members 14a is 
reciprocally moved in horizontal direction by the air cylinder 

10 14c be means of the sliding mechanism 14d, thereby lifting 
and lowering the conveyor 11. 

Fig. 5 illustrates the coasters 13a {13b) on which the 
underbody 3 is set. Each of the coasters 13a (13b) includes 
a rectangular base 131 for engaging with the rollers 11a of 

15 the conveyor 11. A pair of body-receiving parts 133 is 
installed on the upper surface of the base 131 vertically, 
which is to support the underbody 3. The body-receiving parts 
133 are spaced to each other widthwise of the base 131 
(perpendicularly to transfer direction) . The width of the 

20 base 131 is shorter than the length of the roller 11a. One 
end of the base 131 is equipped with an angle bar 132 fixed 
by a bolt for preventing the coaster from moving widthwise 
during transfer. Another angle bar may be fixed at the other 
end of the base 131. 

25 As shown in Fig. 4A, the coasters 13a, 13b are arranged 

to support the front and the rear part of the underbody 3. 
As described above, each of the coasters includes two 
body-receiving parts 133 (see Fig. 5). Thus, the underbody 



3 is supported by the coasters 13a, 13b at four points. A 
worker pushes the underbody 3 by hand and convey it on the 
roller conveyor 11. 

As shown in Fig. 1, the side member spot welding station 
5 1 is equipped with a plurality of locators 16 for locating 
left and right side members 4. In the illustrated example, 
two locators 16 are provided for each side member 4 (see also 
Fig . 7 ) , and the locators are spaced to each other in the transfer 
direction of the assembly line. Each locator 16 includes an 

10 engaging unit (not shown) for engaging with a predetermined 
part of the side member 4 . The engaging unit can be, for example, 
a clamp mechanism or a suction mechanism. The bottom area 
of the side member 4 is located by the locators 16 when it's 
spot welded to the underbody 3 . As shown in Fig . 7 , the locators 

15 16 are smaller than the side member 4 as seen in the vertical 
direction (vertical direction in Fig. 7) and in the direction 
parallel to the transfer direction of the assembly line 
(lateral direction in Fig. 7). 

Each locator 16 is equipped with a lifter 15 including 

20 two supporting plates spaced to each other in the transfer 
direction of the assembly line. The lifter 15 is movable in 
the vertical direction. Below each lifter 15, a slide guide 
17 (see Fig. 1) is installed, projecting in parallel to the 
supporting plate. A slide base 18 is installed on the slide 

25 guide 17. The slide base 18 can move reciprocally along the 
slide guide 17, by worker' s manual operation. 

The lifter 15 can be lowered (and lifted) , while 
supporting the locator 16. The locator 16 set on the lifter 



15 is moved downward and transferred to the lower slide base 
18. Thereafter, the slide base 18 is moved along the slide 
guide 17 to displace the locator 16 toward the assembly line 
2 (forward) or away from the assembly line 2 (backward). 

5 As can be seen from Fig. 6B, 11 and 12, each locator 16 

is equipped with four wheels 2 0 on its bottom surface . Further, 
as shown in Fig. 6B, spacers 21 is installed on the bottom 
surface of the locator 16 for adjusting the height of the locator. 
On the other hand, spacers 24 that contact with the spacers 
10 21 is installed on the top of the slide base 18. The locator 

16 includes a plurality of vertically extending holes 22 at 
its inside, into which locating pins 25 installed on the slide 
base 18 are inserted. As shown in Fig . 8, the lifter 15 includes 
a rear end provided with guards 19 and with a stopper 23 with 

15 which the wheel 20 contacts for positioning the locator 16 
provisionally . 

As shown in Fig. 6B, the position X is the upper limit 
of the lifter 15 and the top surface of the lifter 15 is flush 
with the floor level in the position X. On the other hand, 

20 the position Y is the lower limit. When lowering to the 
position Y, the locating pin 25 of the slide base 18 is inserted 
into the hole 22 of the locator 16, so that the locator 16 
is seated on the slide base 18 . As can be seen from the figure, 
the two supporting plates of the lifter 15 are spaced to each 

25 other at a certain distance enough to prevent interference 
with the slide base 18 during the lowering. 

According to the present invention, as shown in Fig. 9, 
two locators 16 may be supported by one slide base 18. In 

10 



this structure^ the slide base 18 includes a base ISa,. which 
is equipped with upright locating pins 25 for locating a 
plurality of locators 16. The base 18a is further equipped 
with a handle 18b, which the worker grabs for moving the slide 
5 base 18. As shown in Figs. lOA and lOB, each locator 16 may 
also be supported by a respective slide base 18. In this way, 
the worker can get in between two locators 16 to perform spot 
welding operation. In the illustrated example, two slide 
bases 18 are joined to each other by means of a removable 

10 connecting rod 26. The connecting rod 2 6 enables the worker 
to move two slide bases 18 together forwards and backwards . 
The connecting rod 26 may be linear as a whole, but desirably, 
is a crank having a bending part 26a between the locators 16, 
as shown. In the form, when the bending part 26a is positioned 

15 downwards (indicated by solid lines in Fig. lOA) , the 
connecting rod 26 does not obstruct the operation at the upper 
area of the side member 4. When working on the lower area 
of the side member 4, the bending part 26 is positioned upwards 
(indicated by chain double-dashed lines in Fig. lOA) . 

20 As shown in Fig. lOB, the slide base 18 may be provided 

with a angle 27 at the front (at the side facing the conveyor 
11) , and the angle 27 may contact with a stopper 28 . Desirably, 
the stopper 28 includes a j aw 30, which is operated by an air 
cylinder 29. The jaw 30 clamps the angle 27, thereby the slide 

25 base 18 is held firmly at a determined position. 

The lifter 15 is moved up and down between the 
above-described positions X and Y (see Fig. 6B) by, for example, 
a pantograph mechanism similar to the one shown in Fig. 4B. 

11 



When the lifter 15 is lifted to the position its top surface 
is flush with the floor level. In this position, the locator 
16 with the wheels 20 can be easily moved from the floor onto 
the rear end of the lifter 15. Thereafter, as shown in Fig. 
5 11, the wheel 20 contacts with the stopper 23 to position the 
locator 16 provisionally (refer also to the state indicated 
by reference number 1 in Fig. 12). The slide base 18 is 
installed below the locator 16 . In this state, when the lifter 
15 is lowered (as indicated by reference number 2 in Fig. 12) , 

10 in the middle of lowering the locating pin 25 of the slide 
base 18 is fitted into the hole 25 of the locator 16, whereby 
the locator 16 is engaged with and located on the slide base 
18. When the lifter 15 is further lowered, the wheel 20 of 
the locator 16 is detached from the lifter 15, and the locator 

15 16 is finally seated on the slide base 18. 

Next, the locator 16 holds the side member 4 and the slide 
base 18 advances along the slide guide 17 toward the assembly 
line (as indicated by reference number 3 in Fig. 3) . Then, 
as illustrated by chain double-dashed lines in Fig. 11, the 

20 side member 4 is located relative to the underbody 3 that is 
on standby. In this state, the side member 4 is spot welded 
to the underbody 3. 

After welding, the fixation of the locator 16 to the side 
member 4 is released and the slide base 18 is retreated at 

25 a determined distance (as indicated by reference number 4 in 
Fig. 12). In this position (hereinafter referred to as 
"standby position"), the locator 16 holds next side member 
4 that is to be spot welded to next underbody 3. 



When an underbody 3 of a type different from the previous 
underbody is transferred to the side member spot welding 
station 1, the previous locator needs to be replaced with a 
locator of another type. The procedure of the replacement 
is described below. 

First, the slide base 18 and the previous locator 16 are 
positioned at the above-described "standby position", and in 
this state, the lifter 15 is lifted (as indicated by reference 
number 5 in Fig. 12). During lifting, the wheel 20 of the 
locator 16 rides on the lifter 15, and when the lifter 15 is 
further lifted, the locator 16 is detached from the slide base 
18. After the lifter 15 is lifted up to be flush with the 
floor level, the wheel 20 is used to move the locator 16 from 
the lifter 15 to the floor level. Thereafter, the locator 
16 is returned to a locator stock area near the car body assembly 
line 2. 

After the lifter 15 is lifted and the previous locator 
16 is detached from the slide base 18, the slide base 18 is 
retreated to the rear end of the slide guide 17 (as indicated 
by reference number 6 in Fig. 12) . On the other hand, another 
locator 16 is set on the rear end of the lifter 15 that is 
at the upper limit (the position X in Fig. 6B) . Thereafter, 
the lifter 15 is lowered in order to transfer the locator 16 
to the slide base 18. 

The locators used in the above procedure are more compact 
than conventional one. Therefore, a plurality (one type or 
various types) of locators can be stored near the car body 
assembly line 2 without obstructing the operation. Further, 

13 



the worker can move the locator 16 easily as the wheels 20 
are installed on the bottom area of the locator 16. On the 
contrary, conventional large jig is stored at a place apart 
from the car body assembly line 2, and transferred to the side 
member spot welding station 1 from the storage, using a special 
transfer line, if necessary. According to the present 
invention, such transfer line for jig is unnecessary. 

In the example shown in Fig. 1, two locators 16 are used 
for each side member 4, however, the present invention is not 
limited to this. For example, three (or more) locators 16 
are used for one side member 4 as shown in Fig. 6A . In this 
case, each locator may have respective slide guide 17 and slide 
base 18. Alternatively, a plurality of locators may share 
one elongated slide base. 

The underbody 3 and the side member 4 spot welded to each 
other are transferred from the spot welding station 1 to the 
roof panel pre-setting station 6. At the station 6, a roof 
panel 31 is pre-set and laid over the top of the side members 
4 (see Fig. 13). Further at the station 6, the underbody 3 
and the side members 4 are re-spot welded. The roof panel 
31 is pre-set by the worker manually or using any device such 
as a hoist. 

After the pre-setting a roof panel 31, it is spot welded 
at the roof panel spot welding station 7. As shown in Fig. 
14, the roof panel spot welding station 7 is equipped with 
a pair of frames 34 at the sides of the transfer line. A pair 
of removable joistedjigs 35, 36 a re installed and laid between 
the upsides of the frames, being spaced to each other in the 

14 



transfer direction. Further, though not shown in the figure, 
the station 7 is equipped with a hoist for transferring the 
jigs 35, 36 and with a spot welding machine for pre-fixing 
the roof panel 31 to the side member 4. In the illustrated 
5 example, though the roof panel 31 is specified as a part to 
be fixed to the side member 4, the present invention is not 
limited to this. The present invention can be also applied 
to fix a part (such as a header inner and a frame back, for 
example) to be laid across the side members 4, instead of a 

10 roof panel 31. Alternatively, reinforcement may be ins tailed 
across the two frames 34. 

As shown in Fig. 15, the frame 34 includes vertical bars 
spaced to each other in the transfer direction and a horizontal 
bar connecting the vertical bars . The horizontal bar includes 

15 a top surface equipped with a clamp mechanism for installing 
the removable joisted jigs 35, 36. 

As shown in Fig. 16, the joisted jigs 35, 36 include a 
bottom side equipped with a pair of clamp arms 39. The clamp 
arm 3 9 is operated manually or by an air cylinder, for connecting 

20 an upper welding end of the side member 4 to a welding end 
of the roof panel 31. 

As shown in Fig. 14 or 15, the roof panel 31 is located 
on the side members 4, whereby a front window opening 40 and 
a rear window opening 41 are formed. According to the present 

25 invention, these openings are not distorted and can be formed 
as desired. It is because the roof panel 31 and the side members 
4 are properly located to each other as the roof panel 31 and 
the side members 4 are located relatively to a common immovable 

15 



ground. Specifically, the side member 4 is already re-spot 
welded to the underbody 3 at the previous station 6. Further, 
the coasters 13a, 13b supporting the underbody 3 are placed 
at an immovable system including the ground. Thus, the side 
5 member 4 is, though indirectly, fixed to the immovable system. 
On the other hand, the roof panel 31 can be also fixed to the 
same immovable system by means of the frame 34 (and the joisted 
jigs 35, 36). As a result, the roof panel 31 and the side 
members 4 can be firmly located to each other, whereby the 

10 front window opening 40 and the rear window opening 41 can 
be formed as desired. 

As the clamp arms 39 installed at joisted jigs 35, 36 
vary with the car type, different clamps arm 39 are necessary 
for respective car types. In the illustrated example, whole 

15 units of joisted jigs 35, 36 including the clamps arms are 
assigned for respective car types, and a plurality of types 
of joisted jigs 35, 36 are stored near the car body assembly 
line. The joisted jigs 35, 36 are attached to the horizontal 
bar of the frame 34. Thus, as shown in Figs. 16 and 17, it 

20 is desirable to store the joisted jigs 35, 36 at platforms 
42-1, 42-2 (having height almost the same as the frame 34) 
installed adjacent to the car body assembly line. 

The joistedjigs35, 3 6 may be stored at one of the platforms 
42-1, 42-2. In this case, for example, jigs to be attached 

25 to the frame 34 are stored at the platform 4 2-1, and j igs already 
used and removed from the frame 34 are stored at the platform 
42-2. In this way, replacement of the jigs can be effectively 
performed . 



The joisted jigs 35, 36 are installed at the front and 
rear areas of roof panel 31, with a certain distance between 
themselves, which provides a wide working space. Therefore, 
welding operation by a worker is much easier, and a spot welding 
machine and a re-spot welding machine can be installed in the 
same area. Further, the easy access to the welding points 
enables to use a welding machine with relatively short reach. 

Conventional jigs for roof panel are larger than a roof 
panel it self, thereby requiring large facility investment 
and much time for replacing jigs. Contrary, the j igs according 
to the present invention are elongated and thus don't take 
much space, thereby not obstructing the operation even if it 
is stored near the car body assembly line. Further, as 
described above, replacement of the jigs is much easier. 

Fig. 18A shows a transferring system (indicated by 
reference number 50) for replacing the joisted jigs 35, 36. 
As shown, the reference number 51 indicates a ceiling rail 
51 from which a hoist 52 is hung. The hoist 52 elevates and 
lowers a movable rail (see Fig. 18B) . A fixed rail 54 is 
installed below the ceiling rail 51 with a space 55 in between 
where the movable rail 53 is inserted. The fixed rail 54 is 
furnished with two stoppers 56 for preventing the movable rail 
53 from elevating beyond the fixed rail. The stoppers 56 are 
installed on the upper surface of the fixed rail 54 and protrude 
horizontally from the end of the fixed rail. As shown in Fig. 
18A, the movable rail 53 and the fixed rail 54 are joined and 
form, asawhole, one transfer path . In the illustrated example, 
two pulleys 57 connected each other can move along the transfer 

17 



path. For connecting two pulleys 57, a rod of a predetermined 
rigidity or other material can be used (this structure can 
give a certain space between two pulleys 57). The joisted 
jig 35 (36) is hung from the pulleys 57. The pulleys 57 can 
5 move along the path of the movable rail 53 and the fixed rail 
54 . 

As shown in Fig. 18A, the pulleys 57 with hung joisted 
jig 35 (36) is transferred along the fixed rail 54 to the movable 
rail 53. Thereafter, as shown in Fig. 18B, the movable rail 

10 53 is lowered by the hoist 52, and the joisted jig 35 (36) 
is positioned on the frames 34. A rail sway prevention 
mechanism 60 as shown in Figs. 19A, 19B is furnished for 
preventing the movable rail 53 from swaying while lowering 
the j oisted j ig 35 (36) . The illustrated mechanism 60 includes 

15 a fixed guide 61 installed on and hung from the ceiling, an 
upright bar 62 installed on the movable rail 53, and a rotatable 
roller 63 installed at each upright bar 62. As shown in Fig. 
19B, the roller 63 rolls at the inner wall of the fixed guide 
61 as the upright bar 62 moves up and down. 

20 When the movable rail 53 is lowered (see Fig. 18B) , the 

pulleys 57 may fall out of the movable rail 53. To prevent 
the falling, for example, stoppers 58 as shown in Figs. The 
stopper 58 turns on the pivot, and when the movable rail 53 
is lowered, the stopper 58 takes a position as shown in Fig. 

25 20A due to biasing force of a spring (not shown) . As shown 
in Fig. 20B, when the movable rail 53 is lifted up and fits 
in the space 55 of the fixed rail 54, the upper end of the 
stopper 58 is pushed down by the stopper 56. In this way. 



the stopper 58 is brought into a horizontal posture, whereby 
the pulley 57 can move from the movable rail 53 to the fixed 
rail 54, and vice versa. 

Fig . 21 illustrates a locating mechanism 70 for attaching 
the joisted jig 35 (36) to the frame 34. In the illustrated 
example, a locating pin 71 protrudes from the top surface of 
the frame 34, while the joisted jig 35 (36) includes a hole 
72 in which the locating pin 71 to be inserted. After the 
locating pin 71 fits in the hole 72, a clamp arm 73 is used 
to fix the joisted jig 35 (36) to the frame 34. 

Figs . 2 2A and 22B illustrate a locating mechanism 8 0 which 
may be installed near the car body assembly line . The mechanism 
80 includes an upper part 81 and a lower part 82, and the lower 
part 8 2 is fixed to the floor while the upper part 81 is rota table 
and joined to the lower part 82 with a pin 83. As shown in 
Fig. 22A, the lower part 82 is equipped with an air cylinder 
84, while the upper part 81 is connected to a drive rod of 
the air cylinder 84. The upper part 81 can be placed at a 
vertical position (illustrated by solid lines) or an inclined 
position (illustrated by broken lines) by moving the drive 
rod out from and into the main body of air cylinder. The upper 
part 81 is furnished with two spacers 85 and one locating pin 
86. 

As described above, the inclining upper part 81 prevents 
the interference between an object transferred along the 
assembly line and the locating mechanism 80. In case, for 
example, of a coaster 13c that includes body-receiving parts 
133a protruding in lateral direction as illustrated by chain 

19 



double-dashed lines in Fig. 22A, the inclined position of the 
upper part 81 enables proper transfer of the coaster 13c along 
the assembly line without being obstructed by the locating 
mechanism 80. 

According to the present invention, in addition to the 
above-described locating mechanism 80, another locating 
mechanism of different type may be installed. In this case, 
as shown in Fig. 22B, the additional mechanism can be installed 
at a space S near the mechanism 80 (or any other place) . 

The present invention being thus described, it is obvious 
that the same invention can be modified in various ways. Such 
modifications should not be regarded as a different idea from 
this invention or to be out of its scope, and all such 
modifications as would be obvious to those skilled in the art 
are intended to be included in the scope of the appended claims . 
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